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Project history

Jan 95: Thinking/writing/rewriting/???
April 95: proposal to
November 95: Public seminar, show Root 0.5

Spring 96: adopt CINT
Jan 97: Root version 1.0
Jan 98: Root version 2.0
Mar 99: Root version 2.21/08 (FNAL workshop)

(CERN workshop)
Developing version 2.24 (today 2.24/02)
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Root Maturity graph
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Root abstract interfaces

¢+ Following many comments received on
modularity, Root version 2.23 includes a new set
of abstract interfaces and a reorganisation of the
libraries structure. This has been possible
without breaking too much backward
compatibility.

¢ The abstract interfaces have two functions:

¢ Possibility for a user to redefine or extend a given
Implementation.

¢ Minimize dependencies between classes and shared libraries.
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Root Abstract Interfaces |

TVirtualPad |  |TvirtualPS| TVirtualX |

I AN

TPostScript TGX11 TGWin32

TVirtualTreePlayer TVirtualHistPainter | TVirtualFitter

1 ! e

TTreePlayer THistPainter I TFitter I—» TMinuit

TVirtualGL Tinterpreter | TSystem |

! T TN

TGLKernel TCint I TUnixSystem || TWIinNTSystem
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Lib reorganisation

A major change (mainly internal) in version 2.23
Work to minimize libraries/classes dependency
The two are important

A lot of coupling because of

Classes may be independent, but if they are in the
same dictionary, you get an indirect coupling

Importance of
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Root Libs structure

¢+ Root libs are a layered structure

+ the CORE classes always required (support for
RTTI, basic I/O and interpreter.

¢ The application libraries.
. Separation between Data
Objects and the high level classes acting
on these objects. Example, a batch job uses
only the Hist lib, no need to link HistPainter.
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Root CORE classes |

Base [cont Mot e 0 Cint
— Tree Hist
Matrix 4 REIO

i
Physics
: Graf a0 |
EG /v
X HistPainter f \ RGL
|EGPythia ‘EGVenus
Graf3d || GPad
TreePlayer
' Thread
_htmi_| _
reeViewer
- GX11 |(xem |  [xuaTTe| [6f |
Rint Gui —
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New graphics classes

¢ TGraphAssymErrors
¢ TLatex

¢ AXiIs titles, PavelLabels, PaveText use
Latex

¢ TLegend, TLegendEntry
¢ TCurlyArc, TCurlyLine (Otto Schaile)
¢ TAXIs3D (Valery Fine)
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Born equation 'i
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+ New styles Bold and Video added to Plain
& Default

¢ New attributes

+ New color palette
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=8 Select Element

Feriodic Table I Mame | bnemaonic | Z (Charge) |

Group 1 e i 4 a B 7 ]
Feriod

4
Be

12
Ma | kg

19| 20
k. | Ca

37 | 33
Rhb | 5r

55| 56
x| Ba

a7 | 83
Fr| Ra

* Lanthanoids

= Actinoids
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=8 Select ElementfReaction pid

— hdaterial

Element: IH ﬂ Hydrogen

Charge (Z): 1 Atomic hMass: 1.00734 (1)
Density: d.9d5E-a Ciidation: +1,-1
helting Pt (C):-259.34 Boiling Pt (C): -252.87

[zotope (&) |1 "I [sotope Info: 172+ 7269 39.955%

—Reaction

Frojectile: neutran
Temperature:  [793 Reaction:
Datahase: EMCF-EB

iz,z0)
(Z,0amma)

Reaction Infa: -

— Options
Line ‘Width: Line Colar:
karker Style: tarker Color:
karker Size: ErrorBar Color;

— Information
Symbol rame: 1-H - 1

Laboratory: LANL

Evaluation Date: EVAL-0CTE9

Buthaor (s) : HALE., DODDEER, SICILIAMNO,
Reference: W0 EEF T0 DATE
Distribution Date: DIST-SEPS1

Last Rewvision Date: REV1-JUL91

Master Entrv Date: 210806
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HISTO ACTION
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TEXec class

¢ TPad::AutoExec

¢ Root > TCanvas c1("cl1");
¢ Root >cl.AddExec("ex1",".x execl.C");

¢ TExec::Draw

¢ Root > TExec exec("ex2","DoSomething();")
¢ Root > exec.Draw()

¢ TH1::GetListOfFunctions()->Add(exec)

¢+ Nice to add graphics primitives depending on the
histogram bin contents.
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Development version
2.24

¢ 2.23/12 is frozen since February
+ Stable. No major problems found so far

¢ First dev version introduced this week
New TH2, TH3 inheritance from TH1
Secure rootd daemon
Extensions in the script compiler
More powerful rootcint
Byte-swapping optimisation on Linux
TMath: new Bessel functions
TSpline classes (cubic, quintic)
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Script Compiler

¢ Extensions to TSystem such that the following

will nicely work:
root> .L stress.cxx
root> stress();

root> .L stress.cxx
root> stress();

root> .L stress.cxx++
root> stress();

root> .L stress.cxx++
root> stress();

¢
4
4
¢
¢
¢
4
¢
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Secure rootd deamon

Rootd now supports secure authentication by using the SRP package
from Stanford (http://srp.stanford.edu/srp/).
SRP, Secure Remote Passwords,
uses a so called "asymmetric key exchange protocol”
In which no passwords are ever send over the wire.

read about the main features of SRP ook at:
http://jafar.stanford.edu/srp/advantages.htmi

Now when creating a object via ("root://....")
lIbSRPAuth.so will be loaded if it exits and the secure login

protocol will be used. Note that other rootd trafic is not encrypt
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Improved byte-swapping
on Linux

Changes in include Bytes.h to support an optimized byte
swapping code on Linux machines (thanks to Sasha Vanyashin).

The Bytes.h uses asm macros from the #include <byteswap.h>
Thisisapart of the GNU C library: /usr/include/byteswap.h
and /usr/include/bits/byteswap.h.

Because the byteswap.h is missing on many Linux systems, a
copy of thisinclude is provided in Byteswap.h
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Problems

Windows/NT support in general

support for old TGWIin32 classes becoming a
problem

need full implementation of TVirtualX
FNAL work with Java could be a solution
Documentation in a poor status

Need more Howtos, examples

Good start with FNAL tutorials

Our intention to upgrade the documentation for the
CERN School of Computing in Grece in September
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JAVA and ROOT

¢ stepl: Transparent access to C++/Root
services via web applets or JRE. (In
development with FNAL)

¢ step2: Exchange of objects (data objects only)
between C++, Java. Easy to do viathe CINT
RTTI. Could be very quickly implemented.

¢ Step3: Full Java integration. Implement C++
methods on the Java classes where it makes
sense
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ROOT users

ROOT HEP Users
in roottalk

CLEO
NA50
SNO

FI NUDA
DI RAC
ATIC
BLAST
COSMOS
NA44

ZEUS
AMS
OPAL
AUGER
M NOS
AMANDA
BRAHVS
GLAST
NOVAD
LI GO
ALEPH
HERMES
| NTEGRAL
ANTARES
BES
CELESTE
CHORUS
SLD
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hep 917
scientific 264
commercial 129
private 67
al | 1377

experinents 63




